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Hypoglycemia occurred on hospitalized patients would result in severe complications. So
we monitored the blood glucose of hospitalized patients with diabetes in 14 clinical de-
partments from January to December 2013. Totally 105728 cases of blood glucose were
monitored and 1374 cases of hypoglycemia were detected. The incidence of hypoglycemia
was 1.29%. Among which, 317 cases of severe hypoglycemia were detected and the inci-
dence of severe hypoglycemia was 0.29%. The peak periods of hypoglycemia were
0:00~2:00, 22:00~24:00, 2:00~4:00, 8:00~10:00 and 10:00~12:00.The symptomatic hypoglyce-
mia accounted for 47.01%, The asymptomatic hypoglycemia accounted for 52.98%. The
incidence of hypoglycemia was 1.49% in medical departments and 0.87% in surgical de-
partments. It is suggested to be vigilant of high risk periods of hypoglycemia, detect and
treat asymptomatic hypoglycemia timely and rationally administer antidiabetics to pre-
vent hypoglycemia.
Copyright © 2015, Chinese Nursing Association. Production and hosting by Elsevier
(Singapore) Pte Ltd. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).1. IntroductionDiabetes is one of themost common chronic diseases. In 2010,
9.7% of the Chinese population had been diagnosed with
diabetes mellitus [1]. Several studies have observed a higha).
Nursing Association.
g Association. Production
://creativecommons.org/occurrence rate of hypoglycemia in hospitalized diabetic pa-
tients [2e4]. Cryer et al. [5] determined that a serious iatro-
genic hypoglycemic event could offset the benefits of
maintaining normal blood glucose throughout a patient's life.
Hypoglycemia can decrease the function of many systems. It
has been shown to inducemyocardial infarctions and strokes,and hosting by Elsevier (Singapore) Pte Ltd. This is an open access
licenses/by-nc-nd/4.0/).
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cases, these conditions can lead to death [6,7]. Hypoglycemia
severely affects patient energy levels and increases the
amount of time for a patient to regain normal everyday
functioning [8]. In order to prevent these side effects caused by
hypoglycemia, it is crucial to analyze the incidence of hypo-
glycemia in hospitalized patients. The purpose of this study
was to investigate when hypoglycemia was most likely to
occur and which departments had the highest occurrence of
hypoglycemia in hospitalized diabetic patients.2. Materials and methods
2.1. Subjects
Patients that were hospitalized during January 2013 to
December 2013 were eligible for this study. We enrolled pa-
tients in this study that were 18 years old or older, capable of
communication the Nurses' Health education, met the WHO
2-diabetes mellitus diagnostic criteria (1999), and volunteered
to participate in the study. All patients used oral hypoglycemic
agents or received insulin injections to control their blood
sugar.
We excluded patients from the study if they presentedwith
acute complications of diabetes (e.g. diabetic ketoacidosis,
nonketotic diabetic coma, lactic acidosis), gestational dia-
betes, severe cardiovascular disease (e.g. congestive heart
failure or any cardiovascular/cerebrovascular event occurring
within three months of the study), acute trauma (e.g. acci-
dent), limb movement disorder (e.g. paralysis), severe liver
disease, severe renal dysfunction, acute and chronic in-
fections, or unable to monitor their blood sugar.
This study used a convenience sampling method that
selected 1392 hospitalized diabetic patients. Patients were
selected from the Departments of Endocrinology, Neurology,
Respiratory, Cardiology, Nephrology, Oncology, elderly Ward,
Gastroenterology, Neurosurgery, General Surgery, Hep-
atobiliary Surgery, Thoracic Surgery, Orthopedic Surgery, and
Urologic Surgery.2.2. Study methods
2.2.1. Blood glucose monitoring method
The patient's blood glucose was monitored by the same brand
of bedside blood glucose meters throughout the duration of
their hospitalization. Every morning the meters were cali-
brated to ensure the accuracy of the measurement. All nurses
received formal training in order to use the blood glucose
meters as specified.
2.2.2. Blood glucose monitoring time
The patient's doctor determined the frequency that their
blood glucose was monitored. Blood glucose was monitored
four, five, or eight times per day. All patient's had his or her
blood glucose measured before lunch, before dinner, before
night sleeping, and fasting. Additional measurements were
taken at 15:00, and/or after each meal (breakfast, lunch, and
dinner) if required by the doctor. If hypoglycemia was present(symptoms described below), then the blood glucose was
measured.
Hypoglycemia was defined as blood glucose 3.9 mmol/L
and severe hypoglycemia was defined as blood glucose
2.8 mmol/L. (Type 2 Diabetes Prevention Guide (2010 edi-
tion)) Symptomatic hypoglycemia was defined as patients
presenting with palpitations, sweating, tremors, hunger,
weakness, pale skin, headache, dizziness, blurred vision, and/
or disturbance of consciousness. Patients with asymptomatic
hypoglycemia were not in any discomfort and were alert.
When hypoglycemia was present, conscious patients were
immediately given sugary foods or drinks, or 20 mL of an oral
50% glucose solution. Unconscious patients or those with
dysphagia were immediately injected with 20 mL of 50%
glucose. The patient's blood glucose was monitored after 15
minutes. Treatment and monitoring was repeated until the
patient's blood glucose returned to normal.
2.2.3. Data collection methods
We designed a questionnaire to collect general patient infor-
mation including the patient's age, name, level of education,
date of diabetes diagnosis, department and time of admission,
drug treatment, and discharge time. OTDMS (diabetes man-
agement software) was installed to analyze the data in the 14
hospital departments.2.3. Statistical analysis
SPSS 18.0 statistical software (SPSS Inc. Released 2009. PASW
Statistics for Windows, Version 18.0. Chicago, IL: SPSS Inc.)
was used to analyze the data. TheХ2 test was used to compare
the distribution of hypoglycemia between the hospital
departments.3. Results
3.1. Patient demographics
There were 835 male patients and 537 female patients
enrolled in the study. Their ages ranged from 18 to 97 years
(average of 52 years ± 19 years). The majority of patients
completed junior high or higher (30.8% completed college, 37%
completed high school, 32.1% completed junior high school,
and 9.1% completed primary school). The length of time since
the patient's diabetes diagnosis ranged from 0 to 53 years
(average of 26 years ± 13 years). The duration of the patient's
hospital stay ranged from 7 to 21 days with an average stay of
13.5 days.3.2. Hypoglycemia cases in diabetic hospitalized patients
From January 2013 to December 2013, a total of 105,728 blood
glucose measurement readings were collected in the 14 hos-
pital departments. Of these measurements, 1.29% (1374
readings) were classified as hypoglycemia and 0.29% (317
readings) were classified as severe hypoglycemia.
Table 2 e Hypoglycemia occurrences before and after
meal times.
Time Number
of
readings
Hypoglycemia
(%)
Severe
hypoglycemia
(%)
Before breakfast (6:00) 17,646 0.90 0.19
After breakfast (9:00) 19,962 1.39 0.30
Before lunch (11:00) 6086 1.29 0.19
After lunch (14:00) 18,903 0.79 0.20
Before dinner (17:00) 6939 0.99 0.30
After dinner (20:00) 18,935 0.79 0.10
Evening (23:00) 16,540 1.80 0.59
Total 105,011 1.12 0.27
Table 3 e The symptoms of hypoglycemia (example, %).
Type Blood glucose level (mmol/L)
<2.8 2.8e3.3 3.4e3.9
Symptomatic hypoglycemia 4.87% 12.22% 29.91%
Asymptomatic hypoglycemia 6.91% 31.80% 14.26%
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The time periods that patient's were at the highest risk of
hypoglycemia occurred between 0:00e2:00, 22:00e24:00,
2:00e4:00, 8:00e10:00, and 10:00e12:00; As shown in Table 1,
the occurrence rates were 2.40%, 2.31%, 2.00%, 1.59%, and
1.50%, respectively. We then check hypoglycemia occurrences
before and after meal times. As shown in Table 2, patients
were at the highest risk of hypoglycemia in the evening, after
breakfast, before lunch and before dinner. The occurrence
rates were 1.80%, 1.39%, 1.29% and 0.99%, respectively.
3.4. Hypoglycemia symptoms distribution
Of the 1374 hypoglycemia readings, the patients presented
with symptomatic hypoglycemia 646 times and the patients
presented with asymptomatic hypoglycemia 728 times. As
shown in Table 3, the majority of patients with symptomatic
hypoglycemia had blood glucose readings that ranged from
3.4 to 3.9 mmol/L. Interestingly, the majority of patients with
asymptomatic hypoglycemia had blood glucose readings that
ranged from 2.8 to 3.3 mmol/L.
3.5. Distribution of hypoglycemia in hospital
departments
Over two thirds of the blood glucose readings came from non-
surgical departments. As shown in Table 4, hypoglycemia was
identified 1078 times. Of these readings, 24.58%were classified
as severe hypoglycemia. We observed that the highest hypo-
glycemia occurrence rates were in the endocrinology, elderly
ward, neurology and cardiology departments with occurrence
rates of 2.20%, 2.08%, 1.89%, and 1.70%, respectively. One third
of the blood glucose readingswere frompatients admitted to a
surgical department. Hypoglycemia was identified 296 times.
Of these readings 17.56% were classified as severe hypogly-
cemia. The highest occurrence rates of hypoglycemia were in
the neurosurgery, general surgery, hepatobiliary surgery and
orthopedic surgery departments with occurrence rates of,
21.10%, 1.09%, 1.07%, and 0.89%, respectively. The occurrence
rates in non-surgical and surgical departments were signifi-
cantly significant (p < 0.01, X2 ¼ 74.637).Table 1 e Hypoglycemia occurrences.
Time Number of
readings
Hypoglycemia
occurrences (%)
Severe
hypoglycemia
occurrences (%)
0:00e2:00 2746 2.40 0.80
2:00e4:00 5046 2.00 0.79
4:00e6:00 3973 0.90 0.60
6:00e8:00 17,182 1.00 0.19
8:00e10:00 9071 1.59 0.42
10:00e12:00 15,597 1.50 0.30
12:00e14:00 6698 1.00 0.10
14:00e16:00 5889 1.00 0.20
16:00e18:00 17,249 0.99 0.98
18:00e20:00 3229 0.80 0.30
20:00e22:00 17,321 0.80 0.27
22:00e24:00 1727 2.31 0.92
Total 105,728 1.29 0.294. Discussion
4.1. The significance of monitoring hypoglycemia
occurrences
Hypoglycemia is one of the most common diabetes compli-
cations. It is characterized by an acute onset that can cause
further health complications due to excitement of the sym-
pathetic nervous system and dysfunction of the central ner-
vous system. Immediate medical treatment is crucial to
prevent aggravation of the patient's diabetes, cardiovascular
system, nervous system, eyes and kidneys [9]. It is known that
the occurrence of hypoglycemia has a direct effect on the
patient's quality of life and physical health [6,10,11]. Repeated
hypoglycemia occurrences can affect a patient's psyche, social
function, mood and energy [12]. In addition, some patients
who are prone to hypoglycemia have increased levels of
stress, fear and impending doom, which can lead to anxiety
and depression. However, it has been shown that patients
who have well-controlled diabetes and receive hypoglycemia
education also have a significantly decreased risk of hypo-
glycemia [13,14]. Therefore, medical workers should take the
opportunity to educate their diabetic patients about the
physical symptoms of hypoglycemia and the importance of
immediately raising their blood glucose to prevent the com-
plications linked to hypoglycemia.Table 4 e Compare the occurs of hypoglycemia between
physicians and surgery.
Department Number of
readings
Hypoglycemia
(%)
Severe
hypoglycemia (%)
Non-surgical 71,895 (68.46) 1.49 24.58
Surgical 33,833 (32.21) 0.87 17.56
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Two methods are currently used to calculate the incidence of
hypoglycemia in hospitalized diabetic patients in current
clinical studies. The first is the ratio of hypoglycemia cases
[2,12,15] and second is the ratio of hypoglycemia occurrences
[16,17], which was used in this study. The ratio of hypogly-
cemia occurrences that we observed is lower than another
reported ratio [16]. However, the time periods we observed
when a patient is at the highest risk for hypoglycemia is
consistent with other reports [16,17].
We observed that the number of patients with asymp-
tomatic hypoglycemia was greater than patients with symp-
tomatic hypoglycemia. We also observed that the blood
glucose levels were lower in patients with asymptomatic hy-
poglycemia than in patients with symptoms. This suggests
that patients with asymptomatic hypoglycemia are at
increased danger of developing complications due to hypo-
glycemia compared to patients with symptomatic hypogly-
cemia. One group reported that the blood glucose levels in
patients with asymptomatic hypoglycemia were lower
because many of the occurrences were during the night [18].
For example, antagonistic insulin hormone secretion levels
(e.g. growth hormone, pancreatic glucagon and corticoste-
roids) are lower at night, which can reduce insulin re-
quirements. Also, the insulin suppressing hepatic glucose
output effect was stronger at night. They also hypothesized
that the number of medical staff was relatively low at night,
which could lead to difficultly in detecting hypoglycemia.
The high mortality rate due to diabetic hypoglycemia is
caused by the lack detection and immediate treatment [19].
Blood glucose less than 3.3 mmol/L is a known independent
risk factor of hospital mortality [20]. Therefore, it is recom-
mended that night shift nurses understand the patient's con-
ditionareawareof thehigh-risk timeperiods forhypoglycemia
occurrences, and measure the patient's blood glucose before
going to sleep and early in the morning. Medical staff should
also know the signs to detect atypical or asymptomatic hypo-
glycemia [17]. If the blood glucose level is less than 6.1mmol/L
before bedtime, the patient may have an increased risk of hy-
poglycemia [22,23]. The patientmay be told to eat properly [16]
and adjustment of their antidiabetic medicine is recom-
mended to prevent nocturnal hypoglycemia.
4.3. Analysis of hypoglycemia and diet
There is disagreement in the literature as to when the highest
risk of hypoglycemia occurs. We observed that high-risk time
periods were the night, after breakfast, before lunch and
before dinner. One group reported that the high-risk periods
were night, before lunch and before going to bed [2]. Another
reported that before and after lunch were the highest risk
times [24]. Still others observed that night and after eachmeal
[16] or that before lunch [17] were the highest risk times of
hypoglycemia occurring. These differences may be due to the
different methods used to report the occurrence of hypogly-
cemia. One similarity is that meal times may be related to the
occurrence of hypoglycemia.
It is recommended thatmanydrugsused to treat diabetes be
taken shortly before a meal or with a meal. Therefore afterhypoglycemia occurs, timing and use of the patient's antidia-
betic drugs should be considered [15,17,25,26]. Several studies
have indicated that hypoglycemia or severe hypoglycemia can
occur in a percentage of patients taking insulin intensive
therapy [5,27], metformin, and sulfonylurea [27]. Therefore,
proper drug use and proper diet may be important in reducing
the occurrence of hypoglycemia [28]. It is important that med-
ical professionals educate their patients on how their diet ef-
fects of their drugs [29], and seekingmedical adviceon reducing
the dose or suspend their drug when they are required to fast
[30]. For example, patients who must fast for a procedure (e.g.
colonoscopy, type-B ultrasound, CT scan, or endoscopy) should
contact their doctor to shorten the fasting time [31].
4.4. Analysis of hypoglycemia occurrences in non-
surgical and surgical departments
There are few clinical studies reporting the differences in
hypoglycemia occurrences in various hospital departments.
We observed a higher hypoglycemia occurrence rate in the
non-surgical departments than in the surgical departments.
This may be due to the patients in the non-surgical de-
partments having more chronic conditions, including dia-
betes than the patients in the surgical departments. . In
addition, patients undergoing surgery are prone to stress hy-
perglycemia [33] due to increased gluconeogenesis.
We observed that some of the non-surgical departments
had higher rates of hypoglycemia occurrences. The Depart-
ment of Endocrinology had a high percentage of hypoglyce-
mia. This was unsurprising as glycemic adjustment is the sole
purpose for endocrinology patients. Hypoglycemiamost likely
occurs in these patients because the patients are more aware
of the symptoms of hypoglycemia. Also, hypoglycemia can
occur when the amount of insulin is not reduced after islet
function has been restored [2]. The cadre ward has older pa-
tients than other departments. Hypoglycemia is likely to occur
more frequently due to organ function decline and decreased
knowledge of hypoglycemia symptoms. The Departments of
Neurology and Cardiology had a relatively high percentage of
hypoglycemia occurrences because cerebral disease and cor-
onary heart disease are diabetes complications. Therefore,
many patients being treated in these departments also have
diabetes and have a higher risk of developing hypoglycemia
during their treatment.
4.5. Insufficiencies of the study
We acknowledge that this study selected patients from 14
departments in one hospital during a 12 month span. This
study also enrolled just patients with a known diabetes diag-
nosis. Furthermore, while we collected blood glucose readings
from a large number of samples, we did not do analysis on
individual patients.5. Conclusion
In conclusion, it is imperative that medical professionals are
educated on the prevention of hypoglycemia. Being aware of
the time periods and departments when hypoglycemia is
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improve the treatment rate of patients.r e f e r e n c e s
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